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[57] ABSTRACT

A glass fiber size composition comprising a film-form-
ing polymer, a thixotropic gelling agent, a heat-curable
polyurethane latex and an organo silane coupling agent
1s disclosed. When a coloring agent is incorporated into
the glass fiber size composition, the resulting sized glass
fibers exhibit excellent color intensity.
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GLASS FIBER SIZE COMPOSITION
This invention relates to-size compositions.
More specifically, this invention relates to glass fiber
size compositions.
In one of its more specific aspects, this invention

relates to glass fiber size compositions suitable for im-
parting color to glass fibers.

The production of glass fiber fabrics and yarns is well
known. The resulting fabrics and yarns can be used in
both decorative and other textile applications. Gener-
ally, as has been the practice, individual glass fibers are
coated at forming with a starch-based size and the sized
fibers are brought together into a bundle or strand. The
strand is then wound onto a forming package and there-
after strands are unwound from several forming pack-
ages and twisted onto a twist package to form a yarn. A
plurality of twisted yarns can be unwound from twist
packages and twisted together to form a plied yarn. A
plurality of yarns are then wrapped on a cylinder to
produce a beam, which beam is removed to a loom and
woven into fabric.

A usual step in the production of glass fiber textile
fabric, for both decorative and other textile markets, is
the removal of the forming size by, for example, heat
cleaning prior to finishing the fabric with a coloring
agent-containing treatment tailored for fabric end appli-
cation. Accordingly, it has generally been necessary to
subject the glass fibers to three different processing
steps, sizing in forming, heat cleaning and then applying
a coloring agent, in order to achieve glass fibers or
fabric which have a color formmg material on their

surface.

This invention provides a size composition suitable to

impart color to glass fibers at forming, which fibers

exhibit excellent color intensity in the absence of the

heat cleaning process and the subsequent application of

a coloring agent-containing treatment.

According to this invention, there is provided an
aqueous size composition comprising a film-forming
polymer, a thixotropic gelling agent, a heat-curable
polyurethane latex and a organo silane coupling agent.

Also, according to this invention, there is provided at
least one glass fiber at least a portion of the surface of
which is in contact with a residue produced by remov-
ing water from an aqueous composition comprising a
film-forming polymer, a thixotropic gelling agent, a
heat-curable polyurethane latex and an organo silane
coupling agent.

According to this invention, there is also provided a
method for imparting color to glass fibers which com-
prises coating the glass fibers at forming with an aque-
ous size composition comprising a film-forming poly-
mer, a thixotropic gelling agent, a heat-curable polyure-

‘thane latex and an organo silane coupling agent, and a

coloring agent. _

In one embodiment, the size composition of this in-
vention can be applied to glass fibers coventionally
employed to produce x-ray traceable yarns for incorpo-
ration into resins. '

The aqueous size composition will contain from
about 5 to about 20 weight percent of a film-forming
polymer. In its preferred form, the size composition will

contain about 10 weight percent of the film-forming

polymer.
Any suitable film-forming polymer can be employed.
Suitable film-forming polymers include polyvinyl acryl-
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ates, polyvinyl alcohols, polyvinyl acetates, mixtures
thereof, and the like.

A particular suitable film-forming polymer is desig-
nated “Rhoplex HA-8”, commercially available from
Rohm & Haas Co. “Rhoplex HA-8" is a self-cross-link-
ing polyethyl acrylate emulsion having a solids content
of 45.5%, a pH of 3.0, a Brookfield Viscosity (#3 spin-
dle, 60 rpm) at 25° C. of 550 cps, a torsional modulus of
300 l(g/t:l'r.t2 at —14° C,, a spemfic gravity at 25° C. of
1.05, and 1s non-ionic.

Other particularly suitable film-forming polymers are
designated “Rhoplex HA-12” and “Rhoplex HA-16",
both commercially available from Rohm & Haas Co.

The aqueous size composition will contain from
about 1 to about 5 weight percent of a thixotropic gel-
ling agent. In its preferred form, the size composition

- will contain about 3 weight percent of the thixotropic
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gelling agent.

Any suitable thixotropic gelling agent can be em-
ployed in the size composition. Suitable thixotropic
gelling agents include acid-containing acrylic emulsion
copolymers and cellulose esters.

A particularly suitable acid-containing acrylic emul-
sion copolymer is designated “Acrysol ASE 108, com-
mercially available from Rohm & Haas Co. “Acrysol
ASE 108” has a solids content of 20%, a pH of 2.9, a
Brookfield Viscosity (#1 spindle, 12 rpm) at 25° C. of
200 cps, and is anionic.

Other suitable acid-containing acrylic emulsion co-
polymers are designated' “Acrysol ASE 60, “Acrysol
ASE 757, and “Acrysol ASE 95”, all commercially
available from Rohm & Haas Co.

Particularly suitable cellulose esters are methylcellu-
lose, ethylcellulose, hydroxypropyl methylcellulose,
mixtures thereof, and the like. The cellulose esters em-
ployable in the coating composition are commercially
available from The Dow Chemical Company under the
tradename “Methocel”.

The aqueous size composition will contain from
about 2 to about 15 weight percent of a heat-curable
polyurethane latex. In its preferred form, the size com-
position will contain about 6 weight percent of the
heat-curable polyurethane latex.

Any suitable blocked or unblocked polyurethane
latex can be used in the practice of this invention. The
important feature desired in such latexes is that they be
heat-curable. Particularly suitable heat-curable polyure-
thane latexes are designated ‘“Nopcothane D641MH-
30”, commercially available from Diamond-Shamrock
and “Latex X-1042”, commercially available from
BASF Wyandotte.

“Latex X-1042” is described in U.S. Pat. No.
3,401,133.

The aqueous size composition will contain from
about 0.2 to about 1.5 weight percent of an organo

silane coupling agent. In its preferred form, the size

composition will contain about 0.5 weight percent of
the organo silane coupling agent.

Any suitable organosilane coupling agent can be em-
ployed in the size composition.

A particularly suitable organosilane coupling agent is
designated “C-600", commercially available from Dow
Corning. “C-600 has the following chemical formula:

CH;00CCH;,CH,NH(CH,);,NH(CH,)3Si(OCH,);.

Other suitable organosilane coupling agents are des-
ignated “Z-6020” which is
HoN(CH,),HN(CH,);Si(OCH3); and  “Z-2-2023”
which i1s



3 :
HZN(CHZ)2HNCH2CH(CH3)CHZSIi(OCH3)2,- K
CH,;

" also available from Dow Corning and “A-1100” gam--
ma-amunomopyltnethmysﬂane, avallable frorn Union -

Carbide.

Additionally, if an acid-containing acryhc emulsion
copolymer such as “Acrysol ASE 108” is employed as
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the thixotropic gelling agent in the size composition, it - -

~is preferred to introduce into the size composition a

suitable base, such as ammonium hydroxide, in order to

neutralize the functional groups on the a01d-conta1n1ng

acrylic emulsion oopolymer If employed, ammonium 15 Thjs example demonstrates. the best mode for the
- preparation of approxunately 100 gallons of a size com- -

- position of this invention. | | -
- About 186 pounds of delonlzed ‘water, about 25
pounds of a thixotropic gelling agent (“Aorysol ASE .
20 108). and about 4 pounds of ammonium hydroxide . - |
“were added to the main rnlx tank w1th agltatlon at room -
- temperature | - .
About 83 pounds of a ﬁlm—formmg polymer (“Rho- D

plex HA-8”) were diluted with about 30 pounds of

~ hydroxide will be present in an amount within the range

~ of from about 0.1 to about 0.5 welght pereent of the'- :'

aqueous size composition.

-As indicated above, one or more colonng agents can

~ be incorporated into the aqueous size composition 1n
| order to impart color to the resulting sized glass fibers.
© Suitable for use as colonng agents are dyes and/or

~ pigments, either organic or inorganic. Partlcularly suit- -
“able for use are water-dispersible pigments. . =~
One partlcularly suitable pigment which can be em- ’s
- ployed in this invention is designated *“4527- 39A”, a “’

diarylide pigment oommermally avallable from The

"Hershaw Chemical Co. -

 the aqueous size composition in a total amount within

- pounds of deionized water and the resultlng solution

‘The aqueous size composition can also contam one or -

more glass fiber lubricants.

Any suitable cationic, anionic, or non-lomc lubrucant_; .

or mixture thereof can be employed.
Particularly suitable lubricants are those de31gnated

“Emery 6717” and “Emery 6760-U” both cornmercrally_

~ availble from Emery Industries.

“Emery 6717” and “Emery 6760;U” are both amlde'

substituted polyethyleneamines.

~ Also, any suitable polytetraﬂuoroethylene ﬂnorocar-
bon resin dispersion can be employed as a lubricant in
the practice of this invention.

Particularly suitable polytetrafluoroethylene fluoro-
carbon resin dispersions are designated “Teflon 30B

TFE” and “Teflon 3338” both available from E. I.

4

The.composition-can be applied to any glass fibers con-

ventionally employed to produce textile glass fiber tex-
tiles, being applied during the forming operation using -

any suitable application (e.g. the applicator of U.S. Pat.

No. 3,498,262) such that the fibers possess, upon drying,
" a solids content within the range of from about 1 to
about 3 percent by weight of the sized fiber as deter—-'_

mined by loss on ignition.
‘Having described the ingredients usable in th13 inven-
tion, reference is now made to the following example

- which is provided by way of illustration and not by way

of llmltatlon of the practlce of this invention.
' ~ EXAMPLEI '

deionized water and the resultmg solution was intro- '

‘was introduced into the contents of the main rnnt tank -
| "w1th agitation. - o
~About 17 pounds of a sﬂloone emulsion (“DC—ZZ”) -
35 were diluted with about 66 pounds of deionized water
o ‘_and the resultmg solutlon was introduced into the con-"': a8

" _.tents of the main mix tank with agitation.

‘About 4 pounds of an organosilane couphng agent__ -
‘were diluted with about 25 pounds of deionized water =~
“and the resulting solution was 1ntroduced 1nto the main- . .

mlx tank with agitation..

45

duPont de Nemours & Co. “Teflon 30B TFE” i1s a large

‘particle (particle size of from about 0.26 to about 0.28

micron) dispersion having a specific gravity of disper-

sion (60% solids) value of 1.50, a resin weight (60%

solids) of 7.5 pounds per gallon, a melting point of 327"
4+ 10° C., a specific gravity (sintered resin) of 2.20 to
2.27 and is white in color. “Teflon 3338” is similar to
“Teflon 30B TFE” but has an intermediate particle size

50

~ About 8 pounds of a polytetrafluoroethylene ﬂuoro-

carbon resin dispersion (“Teflon 30B TFE”) were di-
Juted with about 8 pounds of detonized water and the
resultin g solution was introduced into the oontents of
the main mix tank with agitation.

About 83 pounds of a coloring agent (Hershaw

1.4527-39A) and about 195 pounds of deionized water
were introduced into the contents of the main mix tank,
the contents were agitated for about thirty minutes, the

resulting product recovered as a size composition of this
invention and found to have a Brookfield Viscosity,

~ Model LVT (#3 spindle, 30 rpm) of about 900 = 200

(about 0.20 micron) and comprises an organic additive. .

If employed, the lubricant will be contained in the

aqueous size composition in a total amount within the
range of from about 0.2 to about 2 weight percent.
The aqueous size composition can also contain a sili-
cone emulsion, which emulsion serves to impart wrinkle
resistance to the resulting sized glass fiber fabric.
Any suitable silicone emulsion can be employed. A

particularly suitable silicone emulsion is designated

“DC-22”, commercially available from Dow Corning.
If employed, the silicone emulsion will be contained
in the aqueous size composition in an amount within the
range of from about 0.5 to about 4 weight percent.
The aqueous size compositions can be prepared by
conventional methods such as that described below.

55

65

cps. and a sohids content of from about 12.5 to about

14.5 percent. |

The resultlng size composrtlon 1s then applled to glass
fibers in accordance with conventional technique to
deposit on the glass fiber surfaces an amount of the size

composition corresponding to an LOI of about 1.6% by

weight. The resulting glass fibers, after processing into
a forming package are then dried for a period of about

10 hours at a temperature of about 235° F. to form the

colored glass fibers.
It will be evident from the foregoing that various

modifications can be made to the present invention.

Such, however, are considered as being W1th1n the
scope of the invention.
What 1s claimed is:

_'duced into the contents of the main mix tank w1th aglta- IR
o thIl | | - |

If employed the CG]Ol'll'lg agent Wlll be oontamed in. ) About 50 pOllIldS of a heat-curable polyurethane latex.:.. : |

the range of from about 1 to about 20 weight percent. 30 (“Nopcothane D641M-30") were diluted with about 50
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1. An aqueous size composition for use in the treat-
ment of glass fibers comprising (1) a heat-curable poly-
urethane latex (2) a film-forming polymer (3) a thixotro-
pic gelling agent and, (4) at least one organo silane
coupling agent. o

2. A size composition as defined in claim 1 which
includes a coloring agent.

3. A size composition as defined in claim 1 wherein
the composition contains from about 2 to about 15% by
weight of heat-curable polyurethane latex, from about 5
to about 20% by weight of the film-forming polymer,
from about 1 to about 5% by weight of the thixotropic
gelling agent and from about 0.2 to about 1.5% by
weight of the coupling agent.

4. At least one glass fiber at least a portion of its
surface having a thin film coating thereon, said coating
being produced by removing water from an aqueous
composition comprising (1) a heat-curable polyurethane
latex, (2) a film-forming polymer (3) a thixotropic gel-

S5
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5. The glass fiber of claim 4 in which said composi-
tion includes a coloring agent to impart color to glass
fibers treated with said composition. °

6. The glass fiber of claim 4 in which the film forming
polymer is selected from the group consisting of polyvi-
nyl acrylates, polyvinyl alcohols and polyvinyl ace-
tates. |
7. Glass fiber of claim 4 in which the composition
contains from about 2 to about 15% by weight of the
heat-curable polyurethane latex, from about 5 to about
20% by weight of the film-forming polymer, from about
1 to about 5% by weight of the thixotropic gelling agent
and from about 0.2 to about 1.5% by weight of the
coupling agent.

8. A method for imparting color to glass fibers which
comprises coating the glass fibers with an aqueous size
composition comprising (1) a heat-curable polyurethane
latex (2) a film-forming polymer (3) a thixotropic gel-
ling agent (4) at least one organo silane coupling agent

ling agent and, (4) at least one organo silane coupling 20 and, (5) a coloring agent.

agent.
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